Mosquito mortality was monitored in cages of at least 50 mosquitoes, recorded every 2 days 212 until all mosquitoes died. Treatment with dsRNA was done in 3 d old mosquitoes and recording 213 of mortality began 4 d after dsRNA injection in 7 d old mosquitoes. Blood feeding with or without 214 P. yoelii was done at 4 d after dsRNA injection in 7 d old mosquitoes, and recording of mortality 215 began 3 d following the normal or infected bloodmeal in 10 d old mosquitoes. Beginning at 216 adult emergence, mosquitoes were maintained with 10% sucrose, and in the case of antibiotic 217 treatment, supplemented with penicillin 62.5 µg/mL, streptomycin 100 µg/mL, and gentamicin 218 50 µg/mL. Two to three replicates were performed for each condition tested. A Cox proportional 219 hazards regression model was fitted to the data using treatments as predictor terms (34, 35).
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RESULTS
222
Phylogeny of APL1 gene expansion from a unique ancestor
223
Recent in silico annotation of the Anopheles stephensi reference genome detected a single 224 APL1 gene (21). This is in contrast to the Gambiae species complex, where APL1 is comprised 225 of a family of three paralogs, APL1A, APL1B, and APL1C, with distinct roles in immunity (16, 226 18). Because assembly of short-read sequences can be problematic for paralogous families,
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we first wished to confirm the in silico single-gene model for A. stephensi APL1. We manually 228 sized and sequenced the ~9 kb APL1 locus, which closed sequence assembly gaps and 229 verified the presence of a single APL1 gene in A. stephensi (Additional File 1: Figure S1 ).
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We then examined the phylogeny of APL1 in 19 reference genomes from 18 Anopheles 232 species, which includes two independent assemblies for A. stephensi (21, 36). A single APL1 233 gene was identified in 12 species, including A. stephensi, while the genome assemblies that 234 include the Gambiae complex and A. christyi display an expanded APL1 gene family ( Figure   235 1, Additional File 2: Figure S2 ). The Gambiae complex members each carry three APL1 236 paralogs, with the same locus structure as previously described for the sister taxa A. gambiae 237 and A. coluzzii (16, 30). The African species A. christyi, the closest sequenced relative outside 238 the Gambiae complex, contains at least two APL1 genes and likely a third, but resolution is 239 limited because the A. christyi genome assembly is suboptimal, with an APL1 locus comprised 240 of three unjoined contigs with intervening sequence gaps (Additional File 2: Figure S2 ).
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The next most related sequenced relative to A. christyi, the Asian species A. epiroticus, carries 
293
To test the hypothesis that A. stephensi APL1 protects from potentially pathogenic bacteria, 294 newly emerged adult A. stephensi mosquitoes were fed antibiotics in the sugar meal, were 295 then treated with dsAPL1 or dsGFP, and were infected with P. yoelii parasites. Antibiotic 296 feeding abolished the elevated mortality associated with loss of APL1 function, even in the 297 most pronounced case of Plasmodium infection ( Figure 2D ). These results suggest that the 298 activity of APL1 is essential to protect from bacteria under a range of biological conditions in 
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We tested the effect of these signaling pathways on expression of the unique APL1 gene in A. 
